Accurate chromatin organization of the mouse mammary tumor virus promoter determines the nature of the synergism between transcription factors.
The mechanism underlying the synergism between transcription factors in eukaryotic gene expression is not fully understood. In minichromosomes assembled in vitro the synergism between steroid hormone receptors (SHRs) and nuclear factor 1 (NF1) on the mouse mammary tumor virus (MMTV) promoter does not require the proline-rich transactivation domain (PRD) of NF1. Here we show that similar results are obtained in yeast. In contrast, replacing the native hormone-responsive elements (HREs) by a single HRE results in a more accessible chromatin and makes the synergism with SHR dependent on the PRD of NF1. Following hormone induction, in addition to glucocorticoid receptor, the DNA binding domain of NF1 is needed and sufficient for establishing an open chromatin conformation on the wild type MMTV promoter. Thus, NF1 acts as a classical transcription factor in a relaxed chromatin context, whereas in the context of the wild type chromatin DNA binding of NF1 is sufficient to cooperate with SHRs by stabilizing an open chromatin conformation.